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Abstract 
In January 2018 a small South African business called Beegin opened its doors to the 
international beekeeping industry. Three years of design research, field-testing and 
development at the University of Johannesburg’s Department of Industrial Design resulted in 
a lightweight concrete beehive and a set of moulds for its distributed production. 
 
The appropriate beekeeping technology system (ABTS) produced good results in trials, 
however, the hardest part of any technological intervention, especially in a developing 
context, lies in its implementation at scale. Careful theoretical and methodological choices 
guided the design process through a focus on design for impact (Prestero, 2012), and 
learnings from the successes and failures of other appropriate technology (AT) projects 
(Hazeltine & Bull, 2003). This recipe became the foundation from which the delivery strategy 
for Beegin was planned. 
 
Two years later, Beegin has successfully delivered products to over 200 clients in 11 
countries. The technology is beginning to have its intended impact, but the implementation 
process has been far from straightforward. Almost all of the early expectations were not 
achieved and plans had to be constantly revisited as Beegin struggled through the phases of 
business start-up despite, and in some ways due to, its innovative product offering. 
 
This paper will briefly document the development of the Beegin beekeeping technology 
system, the contextual problems it tried to address, and the theoretical framework and 
methods that led to its creation. The main focus of the paper will be an exploration of the 
transition phase of the Beegin beehive as an AT intervention that took the route from a 
University-based research project to commercial enterprise. This is relevant for AT discourse 
firstly because not much has been written on the subject, and secondly because there are 
useful lessons to be learnt from the practical experience of commercial implementation 
versus theoretical AT delivery. 
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Beegin started as a mini-dissertation final project in the Bachelors of Technology in Industrial 
Design at the University of Johannesburg in 2016. Through a Human-Centred Design (HCD) 
approach (Brown, 2015:1), the project had the goal of developing an accessible and 
sustainable beekeeping system to address some of the critical issues facing existing and 
emergent beekeepers. The resulting prototype appropriate beekeeping technology system 
(ABTS), named Beegin, was then tested and refined through a two-year Masters project. 
Through intensive participatory design research and field testing, a novel approach to 
beekeeping was realised (Brown, 2017:1).  
 
The design research was positioned within a theoretical framework which included 
Appropriate Technology (AT) and Designing for Impact, with the intention that any solutions 
developed by the project would be feasible, viable and desirable (IDEO - HCD, 2011:6) in 
the South African context. Beegin was deemed to be successful by field testing at a small-
scale, however fully verifying the potential success at a larger scale required the rollout of the 
technology (Brown, 2017:72-78). Part of this Research and Development (R&D) phase was 
to ensure that the ABTS was prepared for implementation through a process of iteration1 and 
scaling towards widespread delivery (Brown, 2017:25).  
 
With limited examples of commercialised South African university projects, particularly in 
the fields of Industrial Design and AT, it was difficult to select a suitable avenue of 
implementation. Timothy Prestero, CEO of Design that Matters2, has said that “compared to 
the whole process that leads to implementation - which includes financing, manufacture 
and distribution, training, and adoption - design is the least hard part” (Cooper Hewitt, 
2013:24). This was evident in the Beegin project since navigating these areas of 
implementation resulted in further modifications to the ABTS. In the end, the simplest 
solution to implementation proved to be the most appropriate, providing an example of a 
viable route for similar AT projects, in similar contexts. In this paper, we will first explain the 
background and framework that lead to the ABTS outcome, and briefly describe the 
technology itself. The main focus of the paper is the roll-out of Beegin detailing each of the 
four areas of implementation as described by Prestero (Cooper Hewitt, 2013:24), extracting 
lessons that could be used as guidelines for similar AT projects.  
 
 
A RESPONSIBLE INNOVATION FRAMEWORK3 
South Africa is faced with a problematic socioeconomic landscape – approximately half 
(49.2%) of the population live below the poverty line (Stats SA, 2015). In the context of a 
developing nation, design can, and should, be focused on solving critical humanitarian 
problems (Papanek, 1985:5). Developed by Fritz Schumacher (1975:3) AT was, as he saw it, 
the discipline of assimilating technological value towards socio-economic benefit. AT 
principles of ‘design for the masses’ and ‘self-reliance’ when paired with the innovative and 
creative aspects of “design thinking can provide people with new tools for engaging their 
cultural and natural environment.” (Buchanan 2001:37). The theoretical framework for the 
Beegin design research project used the principals of AT as fundamental guidelines, focusing 
in on two key aspects that were of specific value in the South African context, accessibility 
and sustainability:  
 
- Accessible technology is affordable, ownable, operable, producible and controllable 
within the community it serves, it also enhances skills and dignity (Smillie 2008:91).  
- Sustainable technology is socially, economically and environmentally maintainable 
and non-violent, it uses natural resources, capital and labour as they are available, for 
the long-term (Smillie 2008:91). 
                                                          
1 Design iteration, or iterative design, refers to the process of repeatedly making alterations, or starting over, 
with some, or all, aspects of the process that resulted in the previous version (Kumar, 2013, p. 9). 
2 Design that Matters is a multi-disciplinary, non-profit founded by a group of MIT students that works with 
social innovators in developing nations to address basic needs (DtM, 2018). 
3 For more detailed unpacking of this framework please refer to Campbell & Brown (2018). 
Figure 1: Participatory research collaboration in the Beegin project (Brown, 2017). 
To achieve an AT solution requires genuine knowledge of the social, economic, 
environmental and political context surrounding the problem, which necessitates practitioners 
to undertake participatory research (Hazeltine & Bull, 2003:29). Human-Centred Design 
(HCD) is a participatory, user-inclusive approach to developing design solutions. It is carried 
out through any number of appropriate R&D methods, but tends to be divided into three 
trademark phases: “Hear (data collection), Create (design work), Deliver (implementation)” 
(Muratovski, 2016:190). This approach, popularised by IDEO4 (2015), has become 
synonymous with good design by positioning end-users as experts throughout the design 
study. In the Beegin project two participant groups collaborated to develop the ABTS, as 
shown in Figure 1, the first group included emergent beekeeping community, the beekeeping 
industry, and the academic Department of Industrial Design at UJ, the second group included 
the bees, the equipment manufacturer and the beekeeper (Brown, 2017, p. 26). 
                                                          
4 IDEO design consultancy, the brainchild of industrial designer David Kelley, has become well-known for its 
HCD process and numerous collaborations and participatory design projects undertaken in developing nations 
(Muratovski, 2016, p. 190). 
It is important to note that to complete the HCD process the design practitioner needs to 
implement the design outcome (IDEO, 2015:133). Often designers, and their design 
outcomes, are given credit long before implementation has ever occurred (Lisseden, Maley & 
Mehta, 2015:32). In academia, design researchers may develop successful outcomes or 
insights, but they are often shelved when the researcher completes their academic deliverable 
(Smith, 2012). For both these reasons, the design industry has adopted impact as a mode of 
assessing the success of design innovations (Cooper Hewitt, 2013:24).  
 
To address the disparity between theoretical and real-world value, Prestero developed an 
approach to design for impact, that he calls “designing for outcomes” (Prestero, 2012). This 
model focuses on designing for manufacturability, distribution, actual use and visual 
appearance simultaneously to guarantee the products’ delivery and uptake (Prestero, 2012). 
In this approach, the designer is continually assessing and refining the system of delivery 
during the development of the product and, importantly, continually integrating the various 
role-players into the system (CSIP, 2007)).  
 
The Beegin project adopted the HCD process in a cyclical model of R&D, implementation 
and scaling (Fig. 2) (Brown, 2017:23). By slowly growing the scope of the project, the 
intention was to ensure that any AT outcomes had been properly substantiated in the real-
world context and were deliverable within the limitations of available resources (Brown, 
2017:27). This system of staggering growth and impact verification was, essentially, a 
merging of HCD and Design for Outcomes, and helped ensure that the Beegin project did not 
end before wide-scale delivery and adoption of the technology.  
 
 
HEAR & CREATE 
The project began by looking at opportunities to help increase the capabilities of small-scale 
farmers. During scoping interviews several participants indicated their desire to raise bees 
and produce honey, with some participants having already set up apiaries with poor results 
(Brown, 2015:17). This led to further investigation through literature and interviews of the 
challenges facing emerging beekeepers, professional beekeepers, development organisations, 
agriculturalists and pollination experts (Brown, 2017:8). It was evident that beekeeping in 
South Africa was under threat from several systemic issues that were not being addressed at a 
political/economic policy level (Brown, 2017:11), some of these include:  
Figure 2: HCD design research process and Design for Outcomes system for the Beegin 
project (Brown, 2017) 
Figure 3: Problem identification posters from the initial Beegin research investigation, 
(Brown, 2017). 
- Cheap honey being imported without levies was driving the local market price of 
honey down. 
- Unregulated transport and renting of beehives for pollination was spreading diseases 
and parasites across South Africa. 
- Criminal activity (theft and targeted vandalism) was being met with little to no police 
action (Fig. 3). 
- Millions of dollars in aid and donor funding had been poured into beekeeping for 
development projects for decades with marginal impact achieved.  
 
Other issues, particularly of a technological nature, included lack of finance, fires, 
weathering, maintenance (Brown, 2017:15). The standardised wooden box and removable 
frames used by beekeepers for over a century around the world, called a Langstroth beehive, 
is not an expensive or complicated piece of technology. However, to run a sustainable 
business, beekeepers need between 50 and 200 hives, which makes them cumulatively an 
expensive asset (Hilmi, Bradbear & Mejia. 2011:11). The longevity of the beehives was also 
limiting, with industry estimates reaching 30% annual replacement (Brown, 2015:19, TTA, 
2008). These issues combined to directly impact on the profitability of beekeeping and 
related enterprises (pollination, equipment manufacture, etc.) and, together with the day-to-
day problems that beekeepers have always faced, had become make-or-break business 
obstacles (Brown, 2017:15). When beekeepers attempted to minimize costs in difficult 
circumstances the wooden beehives, which incurred continual costs, were a technology that 
needed reconsideration (Brown, 2017:15). The fact that this was also a need for emerging 
beekeepers (Fig. 3), aligned with the initial impetus for the design research project. 
 
To redesign the beehive, extensive reviews of existing beehives, with further feedback from 
expert beekeepers was undertaken to produce a set of criteria for both a user and bee-centric 
beehive design. The design criteria included durability, weight, insulation, toxicity, 
manufacturing & cost/price (Brown, 2017:36). These criteria were then used to guide the 
“create” phase of the HCD process, which resulted in beehive prototypes that went through 
multiple iterative design stages to arrive at a lightweight concrete beehive and moulding 
tools. The concept was field-tested in partnership with a group of six expert- and five 
emerging-beekeepers over one honey-production season (Brown, 2017:37-51).  
Through their extended use in the field, both successful 
and problematic aspects of the beehives and their moulds 
were carefully documented for design refinement. Aligned 
with the Design for Outcomes strategy, during the second 
iteration of design refinement, a further refinement of the 
design criteria was undertaken to balance and prioritise the 
requirements for producing an implementable outcome. 
The design criteria were categorised into the macro system 
(ABTS), material design (lightweight concrete), tool 
design (DIY moulds), micro system (beekeeping style), 
product design (aesthetic & functional) and business 
design (delivery system) (Brown, 2017:57). The ABTS 
was re-engineered for maximum ‘implementability’ using 
this hierarchical framework to refine the unresolved issues, 
resulting in the product outcomes of the Bee Bunka (final 
lightweight concrete beehive) and its moulds for 
production, branded as Beegin – “helping get beekeepers 




Figure 4: Grouping of beehive design criteria during phase 2 of the Beegin R&D (Brown, 
2017) 
Figure 5: Hierarchical 
framework for designing ABTS 
to achieve maximum 
'implementability' (Brown, 
2017). 
Figure 6: The Beegin Bee Bunka, poster detailing the precast lightweight concrete beehive, 
(Brown, 2018). 
 
THE BEEGIN APPROPRIATE BEEKEEPING TECHNOLOGY SYSTEM 
The Bee Bunka is a lightweight-concrete, Langstroth style beehive. Designed to combat the 
issues of theft, vandalism, pests, diseases, weathering and longevity experienced with 
traditional wooden beehives. Made from a steel-reinforced, lightweight-concrete mixture, the 
Bee Bunka is a strong, durable and cost-effective alternative to existing beehives. An 
additional benefit is that the lightweight concrete improves insulation for the bee swarm, 
reducing their need to heat or cool the hive and hence increases honey production (Campbell, 
2019). Based on the traditional Langstroth5 design, the Bee Bunka consists of a deep brood 
chamber (with a floor), a shallow super chamber and a lid (Fig. 6). The chambers take 
standard frame sizes and are light enough to move by two people. The concrete parts all 
interlock with one another and enable the beekeeper to place a chain/cable around the beehive 




The Bee Bunka is made using a set of three simple, low-cost, plastic vacuum-formed moulds. 
The moulds make it possible for anyone, anywhere to make the beehives, without the need 
for technical skills or electricity. A beekeeper, farmer or entrepreneur simply needs to gather 
readily available materials (sand, cement, wire, lightweight aggregate) and follow a set of 











                                                          
5 The Langstroth beehive is a standardised system of removable frames with exact dimensions based on the 
honeybees natural comb building with vertically stacking chambers for controlling honey production and brood 
rearing (Johannsmeier, 2001:59). 






Beegin was registered as a Private Company in South Africa in January 2018 by the beehive 
designer, Ivan Brown, under license from the University of Johannesburg. This was the first 
step in realising the ABTS from an academic university-based project into a commercial 
business.  
 
Although the project could have continued within the academic realm by accessing research 
funding and scaling the R&D, there were issues with this option: 
- The question of whether Beegin could survive as a sustainable business would not be 
testable in such a scenario and this would make the business reliant on funding to 
keep operating. 
- The previous testing had shown that beekeeping requires long periods to produce 
verifiable results (Brown, 2017:76) and the duration of the next phase of testing and 
iteration was unknown. Continuing to research within an academic environment 
would need specific deadlines, usually closely aligned with the academic year and/or 
research funding cycles. 
- The nature of the participatory design research process meant the technology was 
already public knowledge. Functional and aesthetic design registrations were taken 
out for the beehive and moulds through the UJ Technology Transfer Office (TTO). 
Therefore, there was a significant risk of a competitor, copying and slightly editing 
some of the design innovations, and emerging in the market if the project was limited 
by the relatively slow launch processes within university-based commercialisation 
(Perkman & Salter, 2012). 
 
The ABTS could have been sold to a private company capable of taking it to market, a 
common route to commercialisation (Perkman & Slater, 2012), however, the issues with this 
option were: 
- At the outset, with little data on long-term effectiveness and wide-scale market 
demand, the technology would be difficult to sell the technology for a fair price.  
- Relinquishing control of the technology would essentially stop any further R&D 
within the AT framework. 
- Most investors would evaluate Beegin based purely on economics and not on the 
social impact of the technology. 
 
The ABTS could have been made Open Source6, allowing people to attempt to make the 
moulds themselves. However, the size and complexity of the moulds meant that the majority 
would not have access to the tools and skills to make them, contradicting the project’s 
intention for broad accessibility. 
 
Therefore, the most suitable route to delivering the technology appeared to be to 
commercialise the technology and in this way deliver the ABTS to as wide a market, as fast 
                                                          
6 The Open Source movement is built on Creative Commons licenses, which “were designed to give creative 
people the freedom to deploy copyright in a flexible manner.” (van Abel et al. 2011: 12).  
as possible. The Field Guide to AT by Barrett Hazeltine and Christopher Bull (2003) lists the 
following steps to starting a business: 
1. Prepare a business plan. 
2. Search for required funds. 
3. Secure legal approvals. 
4. Lease a structure. 
5. Order items, material, equipment and/or components. 
6. Get utilities. 
7. Find suppliers. 
8. Hire staff. 
9. Install equipment. 
10. Commence production. 
11. Commence marketing. 
 
Based on these guidelines, Beegin could relatively easily start making and selling pre-cast 
lightweight concrete beehives as well as the moulds for making the beehives to the South 
African market and potentially abroad. Steps 1, 3, 7, 10 and 11 had already been completed 
through the outcome requirements of the BTech project, the Master’s project and the 
licensing agreement with the UJ TTO. Steps 4, 6, 9 were met by the pre-existing 
infrastructure that Brown already had access to. Steps 2, 5 and 8 were the only outstanding 




The ABTS business model arose from the responsible innovation framework, following an 
unconventional business model. Generally in Industrial Design practice the ownership of 
moulds, which enable the reproduction of a product, symbolises intellectual property (IP) and 
carries the potential for anyone who has them to reverse-engineer a design. A typical 
approach would be for a business to retain the moulds and only sell the end-product. The 
reasons for Beegin selling the moulds were as follows: 
- The precast concrete beehives are heavy and bulky, making transport expensive and 
requiring significant fossil fuel resources for distribution.  
- Setting up satellite production facilities run by Beegin would be costly, and would 
likely struggle due to varying local demand, resulting in an over-exposed business.  
- In South Africa, with significant unemployment (Stats SA, 2019), a local beehive 
maker would be better positioned to understand their local requirements and market; 
the moulds, therefore, offered the potential for localised small-scale entrepreneurship. 
- Feedback from participants in the fieldwork indicated that beekeepers and farmers 
preferred the autonomy offered by owning their moulds. 
- The way that the moulds were designed and manufactured meant that it would be hard 
for anyone to achieve the same quality for a similar price; and, without sufficient 
volume, copying one or two moulds would be unfeasible. 
- The moulds had a limited life span, which meant that entrepreneurs who made 
successful businesses out of manufacturing the hives would continue to support 
Beegin in the long-term. 
 
The unconventional business model of the ABTS provided definite social and economic 
benefit to those that bought the moulds, however for Beegin it was a significant obstacle in 
receiving any form of funding. Funding applications were submitted to University (UJ), and 
government (TIA & DTI) and private banking business start-up funding programmes 
(Nedbank). Concurring with Perkman and Salter’s (2012) findings, the University funding 
route was found to be mired in bureaucracy and, contrary to any notion of rapid deployment, 
some applications for funding stretched over 3 years, with no outcome.  
 
The government and bank funding had the following hurdles: 
- The funding required by Beegin to start up was low – under R500k, which was too 
low for most start-up packages. 
- For government or bank support, a comprehensive business report is required. This 
entails the hiring of a market analyst to carry out exploratory research to calculate 
potential demand. Then a business expert and accountant need to be involved in the 
generation and signoff of aspects of the document. The cost implications of this were 
in themselves greater than the start-up capital required. It would have also added at 
least a year to the planning and then possibly another 6 months7 for applications and 
approvals.  
 
During the participatory research into the ABTS, beekeepers and farmers showed a 
significant level of interest in purchasing the moulds. The research and AT outcomes were 
also presented at beekeeping association meetings, drawing interest and spreading the word 
to the wider industry. Beegin, therefore, decided to experiment with crowdfunding, running 
an Indiegogo campaign (Fig. 8) for 6-weeks to raise R480k for the first round of mould 
production. A survey was done amongst these potential customers, reaching out directly 
through phone-calls and email, to see who would be willing to pre-order the moulds through 
Indiegogo, and the results showed that Beegin could achieve the required capital. Time and 
effort were put into developing the campaign, however, it too did not meet with success for 
the following reasons: 
- The ABST was an innovative technology, but not broadly tested. While some early 
adopters were willing to take a risk on the technology, most beekeepers desired to see 
evidence of long-term results, especially in diverse countries.  
- Most of those who had shown interest in supporting the campaign were farmers, and 
not particularly tech-savvy. Many of them responded with confusion over the 
Indiegogo web-based system, which took them too far out of their comfort zones. 
- The campaign was designed for the beekeepers who had already shown interest in 
purchasing the moulds; others who organically came across the project on the 
platform were then alienated when they viewed the technical video that was intended 
to convince the beekeepers to invest.  
- At the time of the campaign, South African projects on Indigogo could only request 
funding in USD (this has now changed, as seen in Fig. 8). Several South African 
farmers/beekeepers, therefore, refused to buy into the campaign because they believed 
it to be an American version of the Beegin project or that they would be paying extra 
for it – since Indiegogo takes ±10% of successfully funded campaign’s they were not 
incorrect in this regard. 
- Finally, again because the campaign was targeted at farmers who had shown interest 
in buying the moulds, there were no cheap ‘gimmick’ investment incentives (such as 
getting a Beegin t-shirt) designed into the campaign. Coupled with the relatively short 
                                                          
7 From discussions with other entrepreneurs, many explained that in South Africa funding was a slow and 
arduous process, which severely hampered the ability for a business to get to market early. 
Figure 8: Indiegogo crowdfunding page for Beegin Moulds (Indiegogo, 2020). 
duration of the campaign, this led to the exclusion of several funders who needed 
more time to raise the capital needed $560 price tag for a complete mould set. 
 
After all these avenues did not bring timeous funding, Beegin started making and selling 
precast beehives using the prototype moulds (Fig. 9). After selling a few hives, extra 
prototype moulds were then made to increase production capacity. With any new technology, 
it is difficult for enterprises to get immediate user buy-in (Rogers, 2013). The early adopters 
of the ABTS were few and far between, but some were willing, some sufficiently desperate, 
to try the beehives. The newness of the ABTS could provide no wide-scale evidence of 
efficacy, so the majority of early adopters opted to buy pre-cast beehives first, and moulds 
later (Fig. 12). This naturally worked out well for the Beegin business model and it is 
important to note that had Beegin offered to only sell moulds from the get-go, sales may have 
been non-existent.  
 
The year spent selling hives afforded the ABTS the opportunity to be field-tested on a wider 
scale, providing further evidence of efficacy, and allowed the gradual accumulation of capital 
to fund the production of the first batch of moulds. Additionally, some small, soft loans, 
largely through clients who agreed to pre-order, were used to boost capital. In the end, not 
waiting for funding or spending time and money on a business plan, helped establish Beegin 
without any debt, or a loss in the integrity of the responsible innovation framework. 
 
MANUFACTURE 
The manufacturing process for the Beegin beehive moulds is vacuum/thermo-forming – a 
simple relatively low-cost manufacturing process well suited to the low tolerances needed for 
moulding the concrete hives. Although the intention in the responsible framework, and as per 
Figure 9: Beegin Bee Bunka early production of beehives in 2018, (Brown, 2018). 
Figure 10: Early sales of pre-cast beehives to local, commercial beekeepers (Brown, 2018). 
most models of appropriate technology, the moulds were planned to be produced locally. 
However, after extensive engagement with the local industry, it was found that UV treated 
plastic sheets above a certain thickness, as required for the Beegin moulds, are all imported to 
South Africa from China; and that the size of the mould parts were all too big for local 
manufacturers (Fig. 10). Beegin, therefore, took the difficult decision to manufacture its 
moulds in China (Fig. 11) with some unexpected consolations:  
- Beegin was importing moulds, not the beehives. Moulds are considered production 
tools with the potential to create local employment, and therefore no duties are paid 
on their import. 
- The moulds were designed to be stackable and therefore packed into a relatively small 
volume, which resulted in efficient use of container space and reduced shipping costs. 
 
A low-priced entry of AT into the market is key to its success (Smillie, 2008); coupled with 
the low cost of Chinese manufacturing it seemed Beegin had found a suitable manufacturing 
route. However, after ordering and shipping two batches of moulds a few limitations were 
identified: 
- The minimum quantities required by the Chinese manufacturer meant a large capital 
outlay before each order. This was more a problem with the manufacturing process 
itself than the Chinese manufacturer since South African manufacturers had even 
larger minimum order quantities. 
- The slow shipping process meant waiting up to two-months for parts. Again, in 
comparison to local manufacture, this is still relatively swift due to the fast turn-
around time in China. 




Distribution in South Africa through a wide distribution network of couriers across most of 
the country has been effective and relatively straightforward. However, there remains a 
problem with worldwide distribution. Although the moulds are light and have zero 
import/export duties, their size is costly for shipping. In the bulk order from China, this is 
amortised across a significant number of mould sets, but when shipping a single mould to an 
international destination, the costs quickly escalate since South Africa is geographically 
removed from most major shipping destinations. For this reason, a great deal of international 
interest, even from neighbouring countries, has been dissuaded. Numerous options have been 
Figure 11: Failed attempts at making large 
mould parts in South Africa (Brown, 2017). 
Figure 12: Chinese made mould units 
(Brown, 2019). 
explored to mitigate this issue. With a focus mainly on the USA and Australia where two big 
beekeeping markets exist, Beegin has sought options to: 
- Partner with a client based in a foreign country to become a distributor. This idea has 
been presented by numerous clients who wish to become distributors, however, to 
make it feasible for the distributor they need to earn a high enough profit on the 
ABTS, and thus far no reasonable agreement which keeps the end-customers’ 
interests at heart has been arrived at. 
- Local warehousing and distribution as offered by shipping companies. They offer 
businesses the possibility of shipping large quantities of products to a country, storing 
them in a warehouse and distributing them from there with each order. However, the 
moulds then need to be packed into individual boxes beforehand creating a pricing 
problem with the bulk shipment. The storage fees are also high.  
 
 
TRAINING & ADOPTION 
In the business plan, it was estimated that a large portion of Beegin’s business would come 
from Non-Governmental Organisations (NGO’s) involved in beekeeping for development 
projects (Fig. 13). There was a great deal of interest, with discussions had with no less than 
15 individual organisations including African Honeybee, Bee Parks Trust, Win-Win Earth, 
Swaziland Ministries, UNICEF South Sudan, and WFP Yemen. However, of these, only a 
small amount of business (selling one or two moulds) has materialised so far. The slow, 
bureaucratic process of approval and funding that these organisations rely on, could be to 
blame. But some of the NGOs are still in a process of trailing the technology, so we wait to 
see if the interest bares any significant fruit.  
 
Beegin always expected some limits to the scale of industry adoption particularly with 
pollinating and migratory beekeepers8 that rely on lightweight, transportable wooden 
beehives for their operations. However, ‘necessity is the mother of invention’ and the security 
benefits of the Bee Bunka seem to have trumped this. One large commercial pollination 
                                                          
8 Migratory or pollinating beekeepers move their hives by placing them on a truck and driving them at night; 
they relocate them to different farms/locations during different flowering periods to diversify the source of 
nectar for the bees and/or to offer pollination services for fruiting crop farmers (Johannsmeier, 2001, p.43). 
Figure 13: A Bee Bunka demonstration for a potential NGO client (Brown, 2018). 
beekeeper has started testing a system where the farmer, who would usually hire their 
beehives, now buys the Bee Bunkas to be permanently installed on their farm. Then during 
the flowering season, the beekeeper brings his bees in wooden hives and transfers them to the 
concrete hives, so that they are safe whilst located on the farm. Another commercial, 
migratory beekeeper has built camps in wilderness areas using Bee Bunkas to also protect the 
swarms whilst in the field. Other, enterprising small-scale beekeepers have teamed-up to buy 
moulds together and share them when needed. 
 
On this note, the results of the initial university-based field-testing of the concrete moulds to 
produce hives enabled the moulds to be refined to a point that currently most clients have not 
required additional assistance outside of the training manual provided with the moulds. 
Beegin was expecting a need for additional training would be necessary when clients bought 
the moulds, however, it seems most appear to enjoy finding their own way (Figs. 14-15). It 
may be that the type of proactive, DIY inclined people that are attracted by appropriate 
technology solutions are also the type of people that will put their mind towards figuring out 
a way of suiting it to their own needs. 
 
 
IMPACT & SCALING 
Since commercialisation in January 2018, Beegin has sold over 600 precast, lightweight 
concrete beehives. Sales have mainly been to people within 200km of the business's location. 
Since starting to sell moulds in April 2019 Beegin has sold almost 100 sets, the majority to 
customers in South Africa, but sales have also been made in 11 other countries (Fig. 16). 
Through these moulds, an estimated 3000 beehives have been produced thus far. The 
feedback and reception of the technology have been overwhelmingly positive. Despite the 
slow process of beekeeping, which requires a year or more to establish a honey-producing 
swarm in a beehive, the results have shown that the ABTS outperforms traditional beehives, 
hence promoting business growth for beekeepers and farmers. The commercialisation phase 
will need to be followed by another research phase and we have kept track of Beegin’s users, 
which will enable future research on the impact of the AT. During this further research we 
will explore the uptake and use of the technology and its production from a product point of 
view, as well as its economic impact for the beekeepers. This will lead to clearer insights into 
the socioeconomic and technological impacts of Beegin. 
 
For Beegin as a company, the slow pace of beekeeping, NGO’s and funding, has meant 
gradual business growth. Being unrestricted by large loan repayments, Beegin has managed 
Figure 15: Bee Bunka production in Lusaka, 
Zambia (Brown, 2019). 
Figure 14: Bee Bunka production in 
Antigua (Brown, 2019). 
Figure 16: Beegin Bee Bunka Mould client map (Beegin, 2020). 
to keep itself afloat whilst focused on the ABTS, but at the same time limited by not being 
able to pursue much in the way of other technology solutions or R&D. Without users seeing a 
definite positive value-to-cost ratio the Beegin project would run aground quickly. Scaling is 
therefore directly linked to market acceptance, with Beegin relying on user feedback to guide 
the development of further business decisions. Where requirements are not being met and 
users have difficulties, the AT has to be refined. Innovations also filter back from within the 
user base and are then incorporated for future clients. For example, as clients report back on 
their own tests and trials using different concrete additives and aggregates, like Hempcrete 
and reinforcement-fibres, Beegin has added these to the instruction manuals forwarding 






Beegin managed to navigate the difficult areas of financing, manufacture and distribution, 
training, and adoption, as identified by Timothy Prestero (Cooper Hewitt, 2013:24). This path 
to implementation was not easy, however, a large part was successful due to the clear 
orientation provided by the framework for responsible innovation developed during the 
research (Campbell & Brown, 2018). There is an art to balancing theory and practice in the 
implementation of appropriate technology, and to some degree, there is also an amount of 
luck/serendipity (Kaufman, 2018). There were potential avenues for commercialisation that 
may have resulted in less or no people accessing the ABTS, with Beegin failing to deliver the 
research outcomes. In the end, it seems that Beegin carefully “muddled through” (Lindblom, 
1959) to arrive at a point of incremental scaling, which has limited the expansion of the 
brand, but at the same time has allowed for a more considered and appropriate technological 
outcome. In the current world order, such a position is tenuous, and with all the upheavals 
brought about through COVID-19, more consideration and luck may be needed for Beegin to 
navigate current uncertainties. If Beegin continues to grow, the wide and varied userbase 
offers great potential for further research into its broader impact.  
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